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(54) MOVING MAGNETIC FIELD GENERATION USE ELECTROMAGNETIC COIL DEVICE 

(57)Abstract: 

PURPOSE: To make it possible to operate a coil device 
stably and for a long time even if the coil device is a 
large-sized coil device by a method wherein a plurality of 
electromagnets, which are arranged in the direction of 
rotation of a molten metal and are driven in order in the 
direction of rotation of the molten metal, and the molten 
metal side point part of the core of each electromagnet 
are cooled. 

CONSTITUTION: A core 32 and cores 34 are molded 
integrally with an electromagnetic steel plate. The core 
main body 32 is arranged in a casing 28 in such a way as 
to position in the center of the thickness direction and 
moreover, coils 36 are formed by winding a coil winding 
on each core 34 60 turns. A cooling means 38, which 
consists of a cooling pipe 39, a cooling water feed pipe 
40 and a drain pipe 42, is arranged in each core 34 of a 
coil device 30. The magetomotive force of an 
electromagnet is set in 6 x 103 AT or more. Thereby, 
even if the device 30 is a high-output coil device to 
correspond to a large-sized turndish, a molten steel in the turndish can be horizontally rotated 
extending over a long time and stably. 
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* NOTICES* 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] the object for migration magnetic field generating for the molten-metal 
revolution used for the nonmetallic inclusion cleaning equipment which carries out the 
separation clearance of the nonmetallic inclusion in molten metal by giving level 
rotating flow to the molten metal in a container - electromagnetism - the object for 
migration magnetic field generating characterized by to have the electromagnet by 
which is a coil system, two or more arrangement is carried out in the hand of cut of said 
molten metal, and sequential actuation is carried out in the hand of cut of molten metal, 
and a cooling means cool the point by the side of said molten metal of the core of each of 
said electromagnet - electromagnetism - a coil system. 

[Claim 2] the object for migration magnetic field generating according to claim 1 whose 
magnetomotive force of each of said electromagnet is more than 6x103 AT ■■ 
electromagnetism - a coil system. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] the object for migration magnetic field generating which gives 
level rotating flow to molten steel in order that this invention may remove the 
nonmetallic inclusion in molten steel in the tundish of a continuous casting facility etc. 
- electromagnetism it is related with a coil system, the object for migration magnetic 
field generating which is stabilized and can continue operation even if it switches on a 
high current, it forms a big migration magnetic field in detail and it carries out the level 
revolution of the molten steel - electromagnetism it is related with a coil system. 
[0002] 

[Description of the Prior Art] As an approach of removing the nonmetallic inclusion in 
the molten metal in the continuous casting of steel, the level revolution of the molten 
metal in an intermediate container (tundish) is carried out, a centrifugal force is given, 
nonmetallic inclusion is brought together in a center line of rotation using the specific 
gravity difference of molten steel and nonmetallic inclusion, and the technique which 
promotes a collision, adsorption, and condensation and is separated is known, the object 
for migration magnetic field generating which uses an electromagnet by current as a 
means to give level rotating flow to molten steel although various approaches are 
indicated - electromagnetism - a coil system is in use. This equipment arranges many 
electromagnets to the hand of cut of molten steel, by carrying out sequential actuation 
(on/off) of the electromagnet to a hand of cut, forms a revolution (migration) magnetic 
field and carries out the level revolution of the molten steel in tundish by the magnetic 
field to rotate. 

[0003] On the other hand, in order to promote clearance of the nonmetallic inclusion in 
molten steel good, it is desirable to make long time amount molten steel pile up by the 
inside of tundish. Therefore, how to enlarge tundish, lengthen distance of the molten 



steel supply location to tundish and the molten steel blowdown location from tundish, 
and lengthen the residence time of molten steel is also learned. 

[0004] Moreover, the tundish of the two-layer type shown in drawing 4 is known by 
using said two approaches together as tundish which promotes clearance of nonmetallic 
inclusion to fitness more. In addition, in drawing 4 , (a) is an outline top view and (b) is 
an outline sectional view. This tundish 10 consists of a revolution tub 12 of the 
cylindrical shape which a base blockades, and a floatation tub 14 of an abbreviation 
rectangular parallelepiped, and both are opened for free passage with the free passage 
opening 16 formed near the pars basilaris ossis occipitalis. A nozzle 18 is arranged in 
the revolution tub 12 of the floatation tub 14, and the base near the reverse side edge 
section, moreover, the long nozzle 20 of a ladle inserts in the core of the revolution tub 
12 - having - further - the side attachment wall of the revolution tub 12 - surrounding 
- making -- the object for migration magnetic field generating - electromagnetism a 
coil system (it considers as a coil system hereafter) 50 is arranged. As mentioned above, 
this coil system 50 arranges many electromagnets in casing of a semi-cylindrical shape 
in the hand of cut of molten steel, with an electromagnet, forms a revolution magnetic 
field and carries out the level revolution of the molten steel for example, in the direction 
of an arrow head. 

[0005] In the tundish 10 of the example of a graphic display, molten steel is poured into 
the revolution tub 12 from a long nozzle 20, flows into the floatation tub 14 from the free 
passage opening 16, and is poured into mold from a nozzle 18. It becomes the pure thing 
which has the content of nonmetallic inclusion very few to the molten steel discharged 
from a nozzle 18 since separation clearance of molten steel to the nonmetallic inclusion 
is further carried out when nonmetallic inclusion surfaces during stagnation until 
separation clearance of molten steel to the nonmetallic inclusion is carried out as 
mentioned above because molten steel rotates in the revolution tub 12 with a coil 
system 50 in such tundish 10, and it flows into the floatation tub 14 from the free 
passage opening 16 and it results in a nozzle 18. 
[0006] 

[Problem(s) to be Solved by the Invention] By the way, recent years require [ rather 
than ] much more quality improvement from steel. In order to manufacture quality steel, 
it stands to reason that few things of the nonmetallic inclusion in the molten steel 
poured into mold are desirable, but as mentioned above, in order to remove the 
nonmetallic inclusion in molten steel good, it is necessary to enlarge tundish. 
Conventionally, the bore of a coil system was an about [ 0.5m ] thing for tundish with a 
small coil system. However, in recent years, to arrange a coil system also in the 



large-sized tundish which enables manufacture of more nearly quality steel is desired. 
However, it was actually large-sized, and when the coil system of high power was 
produced and it operated, actuation of a coil system was not stabilized but the problem 
that it could not operate continuously arose. 

[0007] the object for migration magnetic field generating which is stabilized and can 
operate for a long time even if it is the large-sized coil system which the object of this 
invention has in solving the trouble of the above-mentioned conventional technique, and 
is arranged in large-sized tundish electromagnetism - it is in offering a coil system. 
[0008] 

[Means for Solving the Problem] This invention is used for the nbnmetallic inclusion 
cleaning equipment which carries out separation clearance of the nonmetallie inclusion 
in molten metal by giving level rotating flow to the molten metal in a container in order 
to attain said object, the object for migration magnetic field generating for a 
molten metal revolution - electromagnetism - with the electromagnet by which is a coil 
system, two or more arrangement is carried out in the hand of cut of said molten metal, 
and sequential actuation is carried out in the hand of cut of molten metal the object for 
migration magnetic field generating characterized by having a cooling means to cool the 
point by the side of said molten metal of the core of each of said electromagnet - 
electromagnetism - a coil system is offered. 

[0009] Moreover, it is desirable that the magnetomotive force of each of said 
electromagnet is more than 6x103 AT. 

[0010] Hereafter, the coil system (for migration magnetic field generating 
electromagnetism) of this invention is explained more to a detail. Drawing which saw in 
the outline top view of the coil system of this invention at drawing 1 , and saw drawing 1 
in the direction of arrow-head y to drawing 2 , i.e., drawing which looked at the 
electromagnet from the core of the revolution tub 12, is shown. As shown in drawing 1 
and drawing 2 , the outline is constituted by the casing 28 of a configuration 
(semi-cylindrical shape) from which it comes to cut a cylinder in the direction of an axis 
like the coil system 50 with which a coil system 30 is shown in above-mentioned 
drawing 4 . In addition, it is good with various kinds of ingredients which especially 
definition does not have in the formation ingredient of casing 28, and are used for the 
usual coil systems, such as stainless steel material. The core body 32 of a configuration 
from which it comes to cut a cylinder in that direction of an axis is arranged, it projects 
from this core body 32 in the direction of a cylinder core (let this direction be a head 
hereafter), and Cores (iron core) 34a, 34b, 34c, 34d, 34e, and 34f are formed in the 
interior of casing 28. Coils 36a, 36b, 36c, 36d, 36e, and 36f are wound around each core 



34, and six electromagnets are arranged in total in a molten steel hand of cut. 
[00 11] As shown in drawing 1 , tundish 10 (revolution tub 12) is approached, and such a 
coil system 30 is arranged, gives the migration magnetic field (revolution magnetic 
field) which rotates each electromagnet to the molten steel in the revolution tub 12 by 
carrying out sequential actuation in a hand of cut, and carries out the level revolution of 
the molten steel by this so that an inner circle wall may surround the revolution tub 12 
of tundish 10 like the above-mentioned coil system 50. 

[0012] A core 34 is formed with the same ingredient as the core of the usual 
electromagnets, such as a magnetic steel sheet (silicon steel). On the other hand, the 
core body 32 is formed with various kinds of ingredients which can hold the same 
ingredient or same core 34 as a core 34. In addition, the core body 32 and each core 34 
may be independently formed, even if it consists of one. Moreover, a coil 36 is also 
formed with the same ingredient as the usual electromagnet. 

[0013] At the head of each core 34, the cooling means 38a, 38b, 38c, 38d, 38e, and 38f for 
cooling the point of a core 34 are arranged (in drawing 1 , it omitted in order to make a 
drawing simple). As shown in drawing 3 , the cooling means 38 consists of a cooling pipe 
39 which has the configuration where it met the side outside the core 34, and contacts 
the apical surface of a core 34, the cooling water supply pipe 40 and drain pipe 42 which 
are connected to the edge of a cooling pipe 39, and a feed water means (graphic display 
abbreviation) to the cooling water supply pipe 40. That is, in the coil system 30 of the 
example of a graphic display, the cooling means 38 cools the point of a core 34 with the 
water which passes through the inside of a cooling pipe 39. The coil system of this 
invention enables large-sized and continuation operation covering [ even if it is the coil 
system of high power ] long duration by having the cooling means 38 of such core 34 
point. 

[0014] As mentioned above, although to require nearby high quality of steel and to 
arrange a coil system also in large sized tundish was desired in recent years, when the 
large-sized coil system was produced actually and it operated, actuation of a coil system 
was not stabilized but the problem that it could not operate continuously arose. 
[0015] In order to solve said trouble, this invention persons found out that the cause 
that operation of a large-sized coil system is not stabilized was in generation of heat of a 
coil system, especially generation of heat of a core, as a result of repeating examination 
wholeheartedly. If tundish is enlarged, it is necessary to also enlarge the coil system for 
a molten steel revolution, and, naturally the power supplied to a coil system will also 
become large. However, in the coil system (for migration magnetic field generating 
electromagnetism) for a molten steel revolution with which tundish etc. is filled up, the 



increment in generation of heatof a core is remarkable as compared with the increment 
in charge electric energy. Although this invention persons have large generation of heat 
of the point of a core as a result of repeating examination further, inside, or a 
point-angle part and it being unable to stabilize and operate and the example 
mentioned especially later also show equipment by generation of heat of this part 
Magnetomotive force in the coil system more than 6x103 AT (ampere turn) The 
heat-resistant temperature of the magnetic steel sheet (silicon steel) with which the 
temperature of a point serves as a core was exceeded easily, and a more difficult thing 
and not generating heat, so that trouble is in operation of a coil system also found out 
continuous operation simultaneously further except the point of a core. 
[0016] This reason is considered as follows. As mentioned above, by arranging many 
electromagnets to the molten steel hand of cut in tundish, and carrying out sequential 
actuation of the electromagnet in a hand of cut, a coil system impresses a revolution 
magnetic field to molten steel, and carries out the level revolution of the molten steel. 
Here, in the coil system for a molten steel revolution, in order to circle in molten steel 
efficiently, as for the point of a core, it is desirable that approach the outer steel shell of 
tundish and spacing of each electromagnet (core) is also close. Therefore, if a coil is 
arranged to the head of a core, since it will become disadvantageous in respect of the 
design degree of freedom of a coil system etc., the coil wound around a core as shown 
also in drawing 1 usually serves as a form arranged back a little from the head of a core, 
and is that it is unreserved in the head of a core. 

[0017] However, especially, the leakage magnetism by which a part of magnetism goes 
to the pointangle section of the core of others [point / of an unreserved core ], especially 
the core of others [ section / of a core / point-angle ], without [ a large-sized coil system 
and ] magnetomotive force going to the molten steel in tundish with the coil system 
more than 6x103 AT (ampere turn) since the formation magnetic field is strong will 
occur, and the point, especially the point angle section of a core will generate heat by 
this leakage magnetism. 

[0018] This leakage magnetism can be prevented by arranging a coil to the point of a 
core. However, if a coil is arranged to the point of a core, since the thing which is 
disadvantage in respect of a design degree of freedom etc. will be as above-mentioned 
and a coil will naturally also become large-sized with a large-sized coil system especially, 
it is more difficult to arrange a coil to the point of a core in respect of a design degree of 
freedom etc. In addition, although preventing with magnetic shielding etc. is also 
possible, since the equipment for cooling it is needed when magnetic shielding is used, a 
degree of freedom becomes low further, and magnetic loss occurs with magnetic 



shielding, and the above-mentioned leakage magnetism has the problem that magnetic 
fields decrease in number. 

[0019] The coil system of this invention arranges the cooling means 38 for such a trouble 
to the point of a core 34, and solves it by the most efficient and simple configuration 
[ say / cooling only a point ]. 

[0020] In addition, generation of heat of a coil system poses a problem conventionally, 
for example, it is a coil system for a molten steel revolution, and the coil system which 
has a cooling means in casing is indicated by JP,4322853,A. However, it was difficult 
not to break, every time generation of heat of the core point of a coil system is 
completely taken into consideration for the purpose of these equipments preventing 
breakage on casing by cooling the inside of casing, but for a large-sized coil system, 
especially magnetomotive force to prevent generation of heat of the core point in the coil 
system more than 6x103 AT in the coil system indicated by this official report etc., and 
to be stabilized and to operate equipment. 

[0021] that in which the effect which it has on the magnetic field generated from the 
head of a core 34 as a formation ingredient of a cooling pipe 39 has sufficient thermal 
resistance few - various kinds - a metallic conduit with the small electrical 
conductivity of various kinds of steel pipes, such as various kinds of available for 
example, stainless steel, a titanium steel pipe, etc. is illustrated, moreover, the 
insulating hose and insulating piping which are not influenced of a magnetic field as the 
cooling water supply pipe 40 and a drain pipe 42 - various kinds ■■ it is available, for 
example, a rubber hose, consolidation plastic tubing, etc. are illustrated. 
[0022] In the coil system of this invention, various kinds of well-known cooling 
approaches, such as what definition is not carried out to that for which a cooling means 
uses the cooling pipe 39 of the example of a graphic display, for example, contacts a 
cooling panel, and cools a core head, are available, moreover, the object which a 
refrigerant is not limited to water but is used as a refrigerant in the usual 
manufacturing facility - various kinds it is available. In addition, what is necessary is 
for there to be especially no definition in cooling temperature (extent of cooling), and 
just to determine it as it suitably according to the thermal resistance of a core 34 etc. 
For example, when forming a core 34 with a magnetic steel sheet, 250 degrees C or less 
of temperature of core 34 point should just cool so that it may become 200 degrees C or 
less preferably. 

[0023] if tundish is circular 1 tub type, when the coil system of this invention is not 
limited to the object of the semi-cylindrical shape of the example of a graphic display, for 
example, you may be a cylindrical shape or it has sufficient output for the revolution of 



molten steel, it is smaller than a semicircle cylinder it may be circular. That is, the coil 
system of this invention is altogether available to the coil system of various kinds of 
configurations according to the configuration of tundish etc. 

[0024] As mentioned above, although the coil system for migration magnetic field 
generating of this invention was explained to the detail, of course in the range which 
this invention is not limited to an above-mentioned example, and does not deviate from 
the summary of this invention, various kinds of amelioration and modification may be 
made. 
[0025] 

[Example] The same coil system 50 was produced except not having the coil system 30 
as shown in drawing 1 (for migration magnetic field generating), and the cooling means 
38. Casing 28 is a product made from stainless steel with a thickness of 20mm, and 
0.8m and thickness a set [ the bore ] it to 500mm. The core body 32 and a core 34 are one 
shaping of a magnetic steel sheet, and the distance from thickness, i.e., core 34 apical 
surface, to a reverse side face (it considers as a tooth back hereafter) made the 
configuration of 300mm and core 34 apical surface the rectangle of 250x400mm. The 
height of the core body 32 was set to 800mm. The core body 32 has been arranged so 
that it may be located in casing 28 at the core of said thickness direction. That is, the 
core body 32 has been arranged in casing 28 so that the distance b of casing 28 inner 
surface and each core 34 apical surface and the distance c of core body 32 tooth back and 
casing 28 inner surface may be set to both 100mm. Furthermore, the coil 36 was formed 
by winding 60 ******s of coil coils around each core 34. 

[0026] Moreover, the cooling means 38 which becomes each core 34 of the coil system 30 
of this invention from the cooling pipe 39, the cooling water supply pipe 40, and drain 
pipe 42 which are shown in drawing 3 was arranged. In addition, square pole tubing, 
the cooling water supply pipe 40, and drain pipe 42 of the product [ cooling pipe / 39 ] 
made from the stainless steel of one-side 250mm used the hose made of rubber. 
Moreover, the refrigerant made the flow rate 2000 ml/min using water. 
[0027] Using the above coil systems 30 and 50, 2300A (namely, magnetomotive force 
1.38x105 AT) was energized on each electromagnet, and the molten steel of the 
revolution tub 12 of the tundish 10 as shown in drawing 4 was rotated. In addition, 
distance of the front face (outer steel shell) of tundish 10 (revolution tub 12) and the 
casing inner surface of a coil system was set to 60mm. 

[0028] Consequently, in the conventional coil system 50 which does not have the cooling 
means 38, the magnetism of 2000G was generated with the measure point x, and the 
molten steel in the revolution tub 12 was stabilized by the revolution of 60rpm. When 



temperature of the apical surface of each core 34 was measured in this condition (they 
are three places to a lengthwise direction), it amounted to 500 degrees C in any location, 
it thought from the thermal resistance of a coil and a core, and the continuation 
operation beyond this was impossible. In addition, when the thermometry was carried 
out on the point corresponding to parts other than this, for example, the point of 
measurement of core 34 apical surface of core body 32 tooth back, core body 32 front face 
between each core 34, etc., there was no location 200 degrees C or more, and it was 
satisfactory to continuation operation in any way at this point. 

[0029] Moreover, in the coil system 50, although magnetomotive force was fallen to 
6x103 AT, having considered the coil of each electromagnet as 40 turns, and having used 
supply current as 1500A, the temperature of the apical surface of a core 34 was over 250 
degrees C at all points, and too continuous operation was still in the difficult condition. 
[0030] On the other hand, with the coil system 30 of this invention which has the cooling 
means 38, although the magnetism in a measure point x fell to 1950G, the molten steel 
in the revolution tub 12 was stabilized in the revolution of same 60rpm. As a result of 
measuring the temperature of the apical surface of a core 34 like the previous coil 
system 50 in this condition, the temperature of all measuring points was 150 degrees C 
or less, and continuous operation was possible. In addition, although it is thought that 
lowering of magnetism is based on generating of the eddy current by having arranged 
the cooling pipe 39 made from stainless steel, what effect does not almost have in the 
revolution of molten steel is as above-mentioned. Moreover, the thermometry result was 
the same as that of the conventional coil system 50 to these appearance other than the 
measuring point at the head of a core. The effectiveness of this invention is clearer than 
the above result. 
[0031] 

[Effect of the Invention] in the above, it explained to the detail - as - the object for 
migration magnetic field generating of this invention ■ electromagnetism - according to 
the coil system, even if it is the coil system of the high power corresponding to 
large-sized tundish, it is stabilized over a long time, the level revolution of the molten 
steel in tundish can be carried out, and it becomes possible to be stabilized and to 
manufacture the continuous casting piece of high quality with high productive efficiency, 
using large sized tundish. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll the object for migration magnetic field generating of this invention 

electromagnetism ■■ it is the outline top view of a coil system. 

[Drawing 21 It is y line view drawing of the coil system shown in drawing 1 . 

[Drawing 31 It is the outline perspective view showing the cooling means of the coil 

system shown in drawing 1 . 

[Drawing 4l (a) - and (b) - the object for migration magnetic field generating - 

electromagnetism - it is the schematic diagram of the tundish which had the coil 

system arranged. 

[Description of Notations] 

10 Tundish 

12 Revolution Tub 

14 Floatation Tub 

16 Free Passage Opening 

18 Nozzle 

20 Long Nozzle 

28 Casing 

30 50 (for migration magnetic field generating electromagnetism) Coil system 
32 Core Body 

34a, 34b, 34c, 34d, 34e, 34f Core 

36a, 36b, 36c, 36d, 36e, 36f Coil 

38a, 38b, 38c, 38d, 38e, 38f Cooling means 

39 Cooling Pipe 

40 Cooling Water Supply Pipe 
42 Drain Pipe 
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tiz>x 5 ftr^ = >f /u^e 5 o t mmi^mmfc * 

is*? 4 1 o^IhHEW 1 2£H£f «t 51:. * 

r^lO (Hieitl 2) JdifittLTEB*^ ^11 
^*:EME*iRiJ!:IH»*»-r5i:fclc:J:!), (elCWi 2ft 

[0012] ^7 3 4 11 mMffim (mmmfc) ^<om 

7W3 2I1 ar 3 4 '^R««)»fi*)-5^fl37 3 4 

«rflM»^riBft#ai^*r»-e*j«s*ta. =r*fle 

3 2 ^#373 4 irfi— »-e«j«S*i/-Cl^-CtSiJ^{^ 

[0 0 13] €-a7 3 4(D«(:^ ^T3 4<Dftmn 
&}§M^&tzlb(Dl$it#^Wc3 8 a , 3 8 b, 3 8 c, 3 
8 d, 3 8 e#£Xf3 8 f ^ (Bim Hffi&IBfJI&t: 

La7 34(DM®|I^t6ft9f3 9h ^^^3 

PXfl, ft£P^i£3 8te. ?ft*P*3 9rt*raifl-r-57Ktw 
J:oT37 3 4«)jW»t»S«. *»W03^f^8 

[0 0 14] iftj&<D£ iE^-Cfi, J: 9 ffi 



(3) W7-3 2 0 9 2 7 

4 

[0 0 15] mEBB)B**r*»t-t-6fc«)fc. *38W#?> 

^b4v^jHEg* s , =3^^K«oamft. 4#i:3 7co3£f?&i: 

^WSrSJafcig*, 4Sf: = 70>5fc*8S|5, *-Cfcjfc*W*» 
»^ 6 xi0 3 AT (TV-^T^-V) £A±0 

[0 0 16] ^^^^(iTfe^J: 5 t-%^bix5 0 Mx6 

¥[eItei-5o ::T\ ««IeHgffl©3>fyuSIJtfria^r 
tt. a^J:<^^tHl^6y L c^^fl = 7<a5fcSiSlWi 
ftsT** yt'aOftftfcLifflKU (37) 

^*HS*t«3^/Wi, iiSrtt=i7^5fe»^5>*^«*- 
t:SEB£*t5«£**K 370jfeiSfitf#aiU^oT^ 

So 

[0 0 17] bZZtiK *loa>f;HSI, «M:, igtt 
M6X10 3 AT (7>"<7* — >0 £X±<D=i'( 

40 »icffi^oxu*5ai»«*^»*uru*v\ 

[0 0 18] ^toia^fi, 3^f;i/S:a7(7)it«a^ 
T'gfiB-re r^rta o r BSJJti-5 : t ^"BJfB-Cfi*) 6 0 
3^/^*3 7^ifeiSSiS{cEfli--5t, ^f+g* 

W^t3^^3rw 5fe*gl5 1 :SSB^ ^> : <h tt J; 
50 XV5±-tZ>Zk tPTIB-CfcS^, 8fr>-^KS:ffl^fc 



5 

So 

[0 0l9]*38^3^^8ili, -cOct 5ftGMMS 
373 4(D^mm^m^ms 8&gEfiLX, ftJH 

[0 0 2 0] fc*3, 3>r^S«©*fRtt«*J:9BBIIfc 
ftotfct), «fM¥4- 3 2 2 8 5 3 

«\ = #l:fi»^6xi 0 3 AT£A 

[0 0 2 1] 3 9^#ff^ttH, ^734 

4 0*3J:r5»*«4 2 fc UXfi, tt»0>fl$*«: 

[0 0 2 2] **^(7)=i-f /U»Bl-*3^T. ft*P*gl!fi 

awi«-e«*"r6»&^tt, ^7 3 4 5tMMg^2 

[0 0 2 3] *mW<D^^;umW&. H^WO^nfBJB 

MtR-CfcoTtJ:^, i"**>t>. *«W©=i>r/HSB 
[0 0 2 4] £*±, **M^»»«463S±ffi = >f/i-KB 



(4) W7-3 2 0 9 2 7 

6 

[0 0 2 5] 

^;^I3 0, *3«fct»f»|l*S3 8**$tt^«*M4H 

£ 2 OraraCO^X rt^^O. 8m, fjfa^ 
5 0 Omra^ L/c 0 a 7*ft 3 2 *5 J: (J5a 7 3 4 (Ifttfl) 

' WL<D—»j3mx% mz. tm37 3 4i6M^ib® 

«l® ©T, *WE(tli3 0 0iiim, 3/ 

3 4jfe*ffi(OJKJRfi, 2 5 0X4 0 0nmi^fMtl 
10 fc 0 37*#3 2(^il*f±8 0 0iiiini Lfc, =7**3 

2tt, >^2 8rt^tfrlEi¥$^^^^{^fii- 
-5J:5t-SaBbfe 0 ^>y^2 8rtiH 

373 4ft«BffiOSBSib N - *3J:tf=ir*flc3 2*ffit^ 
— >^^2 8rt®t<^gE«c*K *l:i0 0mm^45J: 
^r—>y^2 8rtlca7*ff3 2 8:EBtfc 0 $ 
ibid, §3/341:, 3^;^|^6O^-yt0t5 
:^lJ:oT, 3^/u3 6>S:ML/:c 
[0 0 2 6] ^fc. *^^)3^;ugf 3 0(7)^37 3 
4^fi N H3t^S^5, Mf39, 4 
20 0»J:tftlt7K»4-2d^tt6»*P^«3 8£Ifig£L/c 0 
fc*5. mail's 9f3— iZ22 5 0tam<D*'r>Uxm<Dmi§ 
■ ftW. ft3*Mf 4 0*5«fctfSMc«4 2n=rj*9&<D& 
—x&m^tco ft{&f47k£:JfH\ iitt 2 0 0 0 

ml/min^ bfco 
[0 0 2 7] £X±CD£ 5* = >f/HKB3 "0*3<tt/5 0 £ 

#«K^i:2 3 0 0A (*f^fc»*>. jBSfcfctti. 
38X10 5 AT) ^IILt, 0 4{^S^-5J:5 4 
*>7*<4 1 Ocomtefflf 1 2 0>»814r[I]|lKLfco fjt 

4b\ *>^>r y^lO (IfiHtelffl 2) co^ffi (ttjS) 
30 ira^/u^e^^— iyly^mt(D^m^e Omit U 

[0 0 2 8] ftS*»3 8«rtS4^tt*ro 

3^/Vgfi5 0m ate^>hxT'2 0 0 0G^ 
2j«r»±U EHE«1 2rt©»«fl6 0 r pm^T* 
S^Ufc. ^OttlB'l?#3r3 4<Ojfc«lffi^ffl«*j|!l3e 

SJWff>8lS5)\ «x.tf, 37^3 2fS(0373 4M 
40 KOjHSjflCICja-JES"*"**. #3/3 4^^)37^3 

[0 0 2 9] 3^;^f5 0{^^t, #1^5 

(7) ^,1^4 0 * Ufc*&®»£ 1 5 0 0 At L 

X, fia^^r6 x l 0 3 AT^ffiTUfc^, It 
373 4^>5feJS®Otaff«"*-'<-CO^CT2 5 0°C%:MX- 

[0 0 3 0] rtL{r>ct-UX. 8*Wi"S*« 

50 H1 9 5 0Gl:tTL^ EHE*1 2rtiC*5«t'6»«| 



(5) 



7-3209 27 



8 



(O^^/Ugf 5 0 tWimc^T 3 4^5feffi®(D^^a'J 

^l/c^. ^x<nmiz#LW<Dm,m*\ 5 ot^T-c 

[0 0 3 1] 



10 



20 



[03] Hij^s^-s-^^/ussa^ai^ssr^i-ai 
[04i (a) #£xf (b) mbaHMK^sats 

i 2 mtew 

1 4 »±« 

1 6 SiiP 
18 y X/u 

20 py^yx^ 

2 8 ^r-i/V^ 

3 0, 5 0 (MaMifflll) 

32 ^r^fr 

34a, 34b, 34c, 3 4 d , 34e, 34 f a 

r 

3 6a, 36b, 36c, 36d, 36e, 36 f ^ 
38a, 38b, 38c, 38d, 38e, 38 f 

3 9 ftSJW 

4 0 ft^TMfcjK* 
4 2 S^7K« 



II] 




38a 




36f 




(6) 



^?7-3 2 0 9 2 7 



[B4] 




(51) Int. CL 6 

// C 2 1 C 7/00 



AMUR* It^ilff F I 

P 



